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Overall Objective of our E3SM Project
üImprove our understanding of the 

dynamics and drivers of LULCC

ïImprove our understanding of the impacts 
of LULCC dynamics on the quantities and 
pathways of land carbon and nitrogen fluxes



Motivation
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Project Accomplishments

ÅImprove the historical LULCC data (1850 -2015)
ïUse satellite and socioeconomics and biophysical 

driver data in combination with statistical and 
machine learning algorithms.
ïGlobal-Scale Spatial Dynamic Allocation Model 

(SDAM)

ÅStudy the impacts of LULCC on BGC and BGP 
using ELM for the period 1850-2015

ÅCoupled GCAM model output for socio -economic 
data and biophysical data  with SDAM to make 
projections of LULCC at 0.5 deg resolution over 
the period 2016 -2100. 
ïRCP 6.0-SSP4 and RCP 3.4-SSP4

6



Project Accomplishments (cont.)

ÅImplemented mosaic-based (patch) 
approach in ELM to calculate soil 
properties at a grid scale

ÅIdentified issues with soil 
decomposition rates used in ELM, but 
not made any modifications in ELM

7



Improving the LULCC for historical 
time (1850 -2015) and developing 

future scenarios (2016 -2100)
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LUC Drivers and Data at Global Scale - Mix of 
top -down and bottom -up approaches

Country 
scale

Regional 
scale

Global 
scale

Top-
down

Bottom -
up

Bottom
-up

üNeeds solid national to regional scale analyses 
of drivers and data

üUpscale the drivers and data from national 
and regional scales to global scale using a model

Examples of India

Example of 
South and 
Southeast Asia
(SSEA)
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Results: Cropland
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ISAM-SDAM LUH2
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Results: Cropland
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Validation: How good are the reconstructed 
maps?

Ground truthing at 
over 12000 locations
for year 1950

High resolution military 

toposheets (circa 1950)


